Biochemical evidence for interaction between the two nucleotide binding domains of ArsA. Insights from mutants and ATP analogs.
ArsA, the peripheral membrane component of the anion-translocating ATPase ArsAB, consists of two nucleotide binding domains (A1 and A2), which are connected by a linker sequence. Previous studies on ArsA have focused on the function of each nucleotide binding domain and the role of the linker, whereas the present study looks at the interactions between the binding domains and their interactions with the linker. It has previously been shown that the A1 domain of ArsA carries out unisite catalysis in the absence of antimonite, while A2 is recruited in multisite catalysis by antimonite in the presence of a functional A1 domain. Multisite catalysis thus seems to result from an interaction between A1 and A2 brought about by antimonite. In the present study, we provide direct biochemical evidence for interaction between the two nucleotide binding domains and show that the linker region acts as a transducer of the conformational changes between them. We find that nucleotide binding to the A2 domain results in a significant, detectable change in the conformation of the A1 domain. Two ATP analogs, FSBA and ATP gamma S, used in this study, were both found to bind preferentially to the A2 domain, and their binding resulted in changing the otherwise compact A1 domain into an open conformation. Point mutations in the A2 domain and the linker region also produced a similar effect on the conformation of A1, thus suggesting that events at A2 are relayed to A1 via the linker. We propose that nucleotide binding to A2 produces a two-tiered conformational change. The significance of these changes in the mechanism of ArsA is discussed.